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(54) METHOD AND APPARATUS FOR THIN FILM DEPOSITION, AND FTIR GAS ANALYZER 
AND GASEOUS MIXTURE FEEDER USED FRO THE THIN RLM DEPOSITION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a thin film 
deposition method and an apparatus therefor capable of 
efficiently deposition a thin film having a desired 
composition with high reproducibility, and to provide an 
FTIR gas analyzer and a gaseous mixture feeder used for 
the thin film deposition method. 

SOLUTION: In this thin film deposition method by which 
plural organometallic gases G1, G2 and G3 are mixed in a 
gas mixing chamber 1 5, the gaseous mixture is fed in to 
a reaction chamber 22 and a thin film is deposited on a 
substrate 24 provided in the reaction chamber 22, the 
mixing ratios of the plural organometallic gases G1. G2 
and G3 to be fed into the gas mixing chamber 15 are 
measured by using an FTIR gas analyzer 20 provided at 
the gas mixing chamber 15, and the flow rates of the 
organometallic gases G1, G2 and G3 are individually 
controlled based on the measured result. 
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to 

<i:oizLtzmmikm:^}iiiztsi^r^ HuiE*'X/:g^^i 5Piizmii&tsH^mwL(Dmm^miSy(.G^ . 

. G3 Oi^-^it^^ 5^ciglt^,tLTL^'5FTIR:b*X^^JfIt20$fflL^T^||J^L. Z(D 




i^^FTiRiS7.^mt\-^mL^xm^L.z(om^^mz&r5i\xmnm^^±miS7.(o^m^m^ 
izmm-r^<i^oizLtzzt^^mtf^mmmmy5mo 

izmii!^u^!tmp^izmifii>Hxi^^&^±izmm^mmt^it^^'bizLtzmmmmyjmz^i\ 
X. mmi3:^iu-^m\fiizm^^n^^m(D^^^^miSx(Dm'^it^. mti}^!tmizmfh>^x 
i^^FTiR:fjx^Ami^mi^xmmu z(Dmmmmiz^-^i\xmti^m^mii7.<D^m^m^ 
[zmm^^^oizLfzot^^^tr^mmmmyj'^o 

tL, &m±izmm^mm^it^tztb(o^mM^mz.tzmmm.mmmiztBi^x^ mtd^'T.m-^m 
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WL(D^i^^mii7.(D)^'^it^m\^ir^tzit><DFTiRiS7.'^mtf^mif.z(Dm^^^iz^^^^ 
mmm^^mii:^(D^m^m^izmm-r^j:oizLtz:it^'^m.t^^mmmmmmo 

\zm^L.^i:t;mmznifi^Hxi^^&m±izmm^mmtsit^^'5izLtzmmmmyjmztsi^ 

m^m^mmLtzBnift^^m-r^^9\-umni^fjmifi^H.ii7.M'^mpiizm\^Htzmm. 
(Dm^^mis:^(D}B^it^Mm-r^^oizmmLtzzt^n^tir^:it^^mtr^mmm.m 

Ltz^^9\-tft^^tii-r^mi^u^iiim<wnfh>ith. &f^Mmizmx^Mzmm(Dm^^mis^<D 
M^it^M\^-r^^oizm^Ltz:Lt^i^Wit-t^:it^<^WLt-r^mmmmy5mzmi^^FTiR 

[if ^iit"] m^(Dm^±miS7.^iS7.m^m.izisi\xM'^L. c(7);g^^nfr**x^j&j^;^F«g 

^miz&-^<umm^^AtiL. m^i^mis^<D^m^m^izmm^^<i:'^\zLtz^t^'imt 
■r^mmmmyjmizmi^^'M'^iSy^mi^^mo 

izm^uKmmpiizm{i-h>tixi^^&m.±izmm^mm-^-\i:^j^o{zLtzmmmmyjmzmi^ 
^}^'^iS7.mmmmiztsi^x.mmmm(Dm^^miS7.^^mizm±tEii:^mn^ituiz>itL 

(3»ox$ij^^i-^^A:^L. mm±miSy^(D^m^m^izmmir:b<tioizLtzzt^!^m.t-r^m 
mmmyjmzmi^^M'^iiT.mm^mo 



[0001 ] 

mm<omir^mm^^m^:Lcommit. pzT^^mmii^. PLZTm^mmi^. Basr^mmmi^ 

mfaMmz^^mm(Dmmyj}iit't(D-^m^<i:ismm(omm:fj^izmi^^rnRi37.^^s^m 
wzmm(Dmmy5mizmi^^m^:fjxm^mmizmr^o 

[0002] 

m^<D^mm^. pzTCPb(zr. Ti)03 mmtj:^<DPZT¥^^mmi^mm^Mf&^^^^tL 

r. MOCVD (Metal -Organic Chemical Vapor Deposition :^^#Jl'(k^^4li?ES)?il" 

M^jf^m;^/^!*, pzT^mmwmm(D±tz^mm7tmxib^. m^it. Pb. zr. Ti^^H^n^ 

tym^^mWnPbiC^^H^gO^ )2 . ZrCt-OC^ Hg )^ . TiCi-OCg )4 ^V— Xl^*4<i:LT^ 

^Ltz'^.mitMtLX(Dmm±*7.^m^xm^^mm^iiy^tLxmm.(0}^mz^i^^titzs. 
j^miz^mL. c(D^ti^M?i^**x^. Ritmizwm-i^titz&mmTnt. pt/siOg /si-v^p 

t/MgO>^C<i:)(7)a®±fzfcLxr;iefi^-t±^¥/^-C&-g)o 

[0003]<i:Z5-C:\ ±fEMOCVDjSlC^oTJ^^^tLy=PZT3^gimi*afM(i, ^<DMJ?£*^RIt^<D 
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iz^':>x.m'E<D&^±izpzT^mmi=^mm^w^f^Lx^^o 

m^a^mu ^(Dmmomf^^mitEtmmcD^^x^mu m^cDit^mmmf&xib^t^'st^ 

[0006] 

iMmtjm^L<i:'^t-r^mm}±v^i.tz^^[z^ 'i^t^ommmmyjmzfsi^xit. mmmm^n 
ofr^. :i(omm(Dmf^'»^^m^. m^tm^cDit^mmmf&xtiii^t^izit. 
(Dm±^w^nMLU-rti^^tzi^m'^m^mLxi^^tztb.mm(Dmf^(Dmm^m^(Dizi!}^tj: 
^j(Dmm^m-r^ti^^tzmmt><&^o ^ur. mmMf$.^f(^^mLn^:itiz^^)m^±mf^m 
mn^i^n. mm^misx(Dm^m:i<mtLx. mmoif^mmmf^ti^ib^JtixL^oo 

%mmmmiz^^mm(Dm.my5^izni^xtmmiz^[:.xi^^t:ihx;ib^o 

I0008]Z(D^B^(i, ±v^(DmmiZ^MLXtd:^^tz=b(DX\ ^CDgfi*]!*. pfTW.(Dmm<Dmm^ 

nm^j:<t^r:>mm&^izmmT^ztt^x^^mmmmyjmt^<Dmm.n<i:jsz(Dmmmm:f5 
mzmi^^FTiRiS7.'^mmwz=M'^iS:^m^mm^mmr^:itx&^o 

[0009] 

mm^m'^r^tzib(D^$9ii±tim^^mmr^tzib. m^m^ iztimcommxit. mmom 
mnk^Hxi^^&m±izmm^mm^i±^^oizLtzmmmmyjmztsi^x.ms&:fS7.m'^m[^ 

[001 0]^LT, m^mziztim<DmMXlt. ^II&<D^^#«:trx$**X;g^^(ZfcLNTjE^ 

L, ^KDM-^^^tziSx^^jtmrnzmmL. ^!tm\fnzmifh>tixi^^&^±iz^m^mm^ 
■\±^<k'^izLtzmmmmyjmztsi^x.mmij:^}^^mp^izm^^ti^mm(Dm^±mis 

[001 1 ]^y-. mmm3izmm<Dmmvit. m^(Dm^^miS7.^M'Br^iS7.m^mt^ z(d 

miz^l^X.mmij7.M^mzmm(Dmm^mii:^(DM^tt^m^ir:^tzisb(DFTiRi3:x.^^ 

it^isit. :i(DM\^mmzm'^i^xmti^^^mi3 7.(D^im^m^izm^-r^^oizLxi^^o 
[001 2]^p,ic. mMm4izmm(D^mxit. ^siscD^*i^s**x$;g^-r -s^'xjg^Mi:. ;z 

[001 3]±IBl^-m(7)^0^(c^5L^T4,, . mm(Dmmzmi^ih^^m^<o 

mmr^ztfi^X'^^o 

[001 4]^Lr. iS^^I *yrli3|CfB«C7)^0JlCfcaNrii, ^|!t(D^*I^JS:^*X7!)<«$&$H'g) 

ii7.=M^mlz^l^xc.i^.i^(o^m^miSx(DM'^^m^mm■r^=b(Dx&^^^ih.^tli^^ 
^mib'^^^H^eHm^xm^f^m-^titrntj:^). ^^m±miSy^t'z>Lxj^ii;t)m^. 
W'<=^mm^±f$.T^m^. 't^'^=E-^-i-^;Ltx\ ^mmizmm^^^m^^miB^iS:^ 
(D^m^m^-r^^tt<xt^o ^co^'^iz. -cy^^iyizni^xm^n^^H^^^y^o^m^t&m-t^ 
:itfi^xt^(Dx\mmiz^^xMf^^H^mm<Dmm^iEmt^'ommizMm-r^:zti3<x^^o 
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[001 5]*fc. If ^JS2*y■c^i4lzIEm<Dil0^l::fcL^rli. mWKD^^^^mHy^t^m.'^^itltz^ 

[001 6]$^(z. m^msizt^moMmvit. m^<Dm^±m±^7.^iiy^M-^mztsi^xM^ 
L. ::(Dji^$tifc**x^jsjsMF*3irfi^$&L. ^Ji^m.p^izwnfh>tixi^^&m±izmm'^mm^ 
i±^<i:oizLtzMmi^myj^iztsi^x.mti±'7.U'^m(D-yDiz^9\'tft}!^^^i^^ 
ibii.miiS:^m'^^(Dmy5iziS7.}^'^m.^mmLfzm9^^^^th-r^^^niia^^ 
ti.iS7.m^'^^mizmx^iixtzmm<Dmm±mis:x.(oiE'^it^m^-t^^^izmf^Lxi^^o 

[001 7]^LT. If ^il6icfaa(D^0^-e(i . mn(D^^^miSx^i3:^)R'^miz^i^X}E-^ 

i±^^oizLtzmmMmy5mz^isx.mm^i^m(D—y5iz^ntftj^tsj;^iSTmit}m\fi^ 
mi^j:c;-m(Dmyjiz^i^m^mmLtz^^ift^miii-r^^9\^i^mm^t^WLifh^^ jstSM 

[001 8]±Ifiif *^5*fc(i6(CIfii£(D^B^|Cj;;h,fi. 1 ^(DFTIR**X^^JfttlC<:l:oT^tlSa) 
[00l9]*/c. tn^m7lztm(D^BMXlt. 1t^<7)^^#M**x^:trx;g^^lcfcL^T;M^L. 

izm±^it^mm%itmznLx^mm:fsxM'^^{zmfih^fzFTiRiSy^^Amiiz^^w.m.<D 
m^^miS:^(DM'^tt(DMm^mz&':s<pmm^=S:Xtium^±miS7.<D^m^m^izm 

[0020]$e,|C. If *^8{Cffim(Df|BJrM*. ^mCDm^^m.iST.^iST.M'^miZfil^Xm^ 

^mizm±^it^mn%ituizs^Lx.msi&j!t^mzmif^HtzFTiRii7.^mnizj^^^ 
mm-^m±'7.<D}E'^it<Dm^mmz&':s<umm^^7<tii.. mm^mii7.<D^m^m^{zm 

[0021 i±tm^m7^tzitaiztm<D^miz^tiit. mm(Dmmzmi^^^m<D^mi^mis 

[0022] 

<Dmmm-\ <Dmm<omm^7r:\^xi^^o ^lt. mii±. nm<om.my5m^mm-r^tzif><Dm 
miMocvDmm)<Dmf^<D-m'^mv^mz7r:-rto)x.m^itPZT^mmi!^Mm^mf$.-r^ 

tzib<D^mx&^o comiztsi^x^ 1 ltmn^it^X\ 3o<7)MI4^^b§|2~4$^i^Tt^'5o 

^mnmtm2-^4.it. pzT^mmi^Mm<D±tz^mf^7tmx&^pb^zr. ji^^tL^tt^t; 

W^^SJU^PbCC^iHigOg )2 . Zr(t-OC4 Hg )4 .TKi-OCg )^ ^#SlJlCl|R§Lfc^l&2 
a-4afcJ;U^^^2a~4a$M^7);S^(C^i:^cta(3M•^S;S■r'S)'lB;^^f2b~4b^fii^r^^ 

-So &ia;u*i2b~4ba);gjtii. mmizWL^-^mx^^j^'Dizmj^^Jtixi^^o 

[0023]##||2a~4alCli.^-V'JT*rXCGi . CGg . CG3 (l^-rtL^,^J^(^7;^3 ^ 

SA-r^f=i^)(7)^A''J7**x3fti^5~7fccfct;i^J|^m<bSl2~4(zfctxr^iBi^MlS3|£4*<m<b$ 
HT±fiE$;K'5. Pb.Zr.TI^-^tL^tb^t?#«I^Jl**y?>Gi . Gg . G3 ^StitJL, Ctt^^H^ 

[0024] 1 1 l*^A'U7**XSftS&5~7(D3StK<7)Jt/MyiCt£ltt.;Ki>^A''J7**XSita*lJffl^ 
^^A''JT*':^3SS&5~7(C>Pfj;&LTigltt)4X'530CD-7X:7P— Zj>hP— ^1 2~ 1 47!)^t)'£i:-5o 

=&-7X7'p— 3>hp— ^1 2-1 4(i. nm^jimTjiit'^m-r^tiK ^tt^tt. mi*3S*-tr>-9-spi: 

m<*3S*$iJ^/\*;U7f<i:A^t)^i:y. m^Jz^ti^:fSXi:i(Dm-^. T;u=r>:^jX)<7)3itM^;liJ^L. C 
-So UtS. vx:7P— zi>KP— ^1 2~1 4j:y_h3itfi'Ja>^-\''JT**X3itl^5'-7(cl*. Z;U3>^*X 
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7H>^(El^LTt^'£^:L^)7^)^iS(t^tLrL^'5o 

[0025]1 5li^A''JT**X3itl^5~7<7)T3itfiiJlcigltA,;K'S):«'X;g^^T\ ^rA^UT^'XCGi . C 

. CG3 tttiz^itLx^tzm^±miS7.G^ . G2 . G33b<^$&^?ti. :i^ibomm±misxG^ , 

Gg , G3 A^cc-cji^^n-So ^a)**xjg^^i 51*, lll^LrL^J£j:L^t— $iiz«fcyiSl:*aift-<S;a 

[0027]Z(7)it^, 51*. -^-^^^^U^'X^irLrW^^SltfXG, . Gg . G3 A^^*&$tL 

^iS7.'tijitL.xmmr^(D-t:\ ^(ommcommiztsi-f^mmmm^mit. ^<7>**x;i-a-Mi5 

lzy—^)niUm^^9\-'^tftlz^^:^'7.^Amn{i>^T.FTiRi]X^7^mitl^o)20t^^ 
Ztlztdi^o Ltzii^-oX. Slc-^tls&^ti^^'XlcS^Lr. l^^pfelR^T/^ti-l 7^:^VL 

T'xpy^A^^'-'Jx^^L, ^h>lz^ :i<DZf-'JJi^^^ititztiitHz&':5l\xm^Mm.^ 
^Aizmr^7.^<7h)i^mM^^7'^:itlz^^)^iS:^lz^^ti^^M<Df&'^lz'Di\xoM 

[oo28]*/c. muumu^9^t. mizm^mmo^u^r. ^(DmmK^mz&'^i^x. mnn 

gPl 1 (75300) •7X:7P—=i>hP—^1 2-1 4(Z#SlJ|C$lJ^^i^^3ilai-ri)^Hg^^>fil;^TL^ 

[0029121 (i:^'X;-g^Ml 5A^t)(DW^^IS;M^:yx(3-^(DW^^«:^*XA<;M^Lfc=ta))^z 

22(Dm(oi37.mm^mz3iz^mtsJixxi^^o 

[0030]22(i:trx;*g^^i 5(DT3ft{|iJlciSitt)tL-S)J5f&^-e. ^(DP«gaJ;{)<JSa:(DS^-^JE:tilc 

^^^pnn(D}^mzmm'r^j:oizmf$.^titz&umm-^25tmifh>Hxi^^o 'Sffc. 2eit^ 
!ij-M22izmi^^ti^mm.^^x.v&^\n-^>zf27^m^xi^^o 

[0031 gl^fi^BSLTlN'STb^. 4r-\''JT:/DX5?Li^5~7. ^^:^*x,1iti^8-i o. ^*:trx 
*A^21 . :^*X^$g3iEiE&23fcJ:U:Sf^3K1^26lc(i. )Sl:(DM^^f^;!)^iSltt»;K. SSi^^iillig 

[0032]±5R(7)J;5(c^J5e^;Kfc-^Mit«SM(cfcLNr, PZT3^^m<*:»m^»t524±l:iJ^j|£ 

■r^{zit. m^it. &LTiz^-r.i:oiz^v¥n^'^n^tzo -rut>-ib. m^^mmmpbic^^n^^o 

2 )2 . Zr(t-OC4 Hg )4 . Ti(i-OC3 H7 )4 $^tL^tLl|X#LfrM*4^'fb^2~4CD;^^(i, ^ 

4x^*X, 1 30°C. 30"'C, 35°Ci:Lfro ^LT, #ll*4m^b§§2~4lC'etijS&$tL-5^V'J7:tf XCG 
^ . CG2 . CG3 (DSSSli. ■^■tl.-Ftl. 1 00mL/5i'. 50mL/^. 50mL/^<!:Lf=„ ^tz. JS^& 

M22P*q(DEE:^l*. 667PatL. Sl524(7)>ajt(i600°Ci:L/co 

[0033]^LT. l!a?|/-K>3^27^i!)f^^i±-So ^LT. 30(7)M*4m'^b||2~4rtlzfcl^r(i. Pb 
)2 ^ Zr(t-OC4 Hg )4 , Ti(i-OC3 H7 )4 tl^^tzm^^Mmmii^. ^tL-FtlRff^ 

;UJtlcijDllft^;h,'g)C:«i:icj;ymjbL, Pb. Zr. Ti^^ti€;tx^t;^*g^M:trxGi . Gg . G3;!)<^ 
[0034]HUfai|^S-e. VX^P— =I>KP— ^1 2~ 1 4^$IJ'^LT, ^(D/^;u3f^gfl<c:i:(zj;y , 

^^'jTiSxcG^ . CG2 , CG3 t)mnm.it^2~4iz^^ts^^ mn%it^2--4Pi(D^^±m 

^'XG, , G2 . G3 7!)^^-v'JT:«"XCGi . CG2 . CG3 (zj:or^±:^*X3itl^8-lO(c#ai$n. 
Ml::. ^m**XA<^J!in$tL. zH<!:«i:=fe,(zSfE:M22(zA-5o ^LT. ^Jtm.22{ztSl^xit. »*R2 

S5LNr»i524±icJtw$H, pzT-BMA<j^j,E$;tX'So :iz^x<Dmmt. m^(Dz<Dm<Dmm 
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[oo35]^-r. M2(*. iS7.m'^m.^ 5iz$£iLx. mm^ma^G^ cpb(c^iHi902 )2 (Dmtiz^ 

0*<^,(D], G2 CZr(t-OC4 Hg )4 (D%itlzm^<t(D:i, G3 CTiCi-OCg )^ (^miblcSoX*, 

co:i^mmizmxLtzt^iztsif^FTiR±':x.'^mn2oizj^^m^m^'^7jk^t(Dx\:i<D^ 
-schA^fij^o Ltr^^oT. t}l^&^^\s.:^^<7^J\^(7)\z—<pmt}^^^mmziS7.^^'^m^ 5[fi[zm^ 

■rh:itti<x^^o 

^ittzt^iz^sif^FTiRiST.'^mmoiz^^m^m^^Ti^-rtcDx. zKom^j^^. mnmt^3 

m^(7);S^-e-^(ziSl^LOO. ^^')TiS7.CG^ . CG^ . CG3 <DmXm.^mu^-^Xt. 

mm<D^mtimh>^tzo 

[oo37]_h5E(DcJ:-5(c, z(DmM<Dmmizt^i^xit. pzT^mmwmm<Dmmttd:^m^^mis 

XGi . Gg. Gg^. ^mz^-^—-r^Ztt}<X^^<DV.S.ft^Z2lzm^^mm.'BtiJy^^^^ 

Lx^^r^ztti^x^^ "tom^. it^mmmf$.(DPZT^mmii^mm^mmr^ztt)<x^^o 

CHI*. mmm^x^^±m±^:^G^ . . G3 (D»7i<^1bL-r^,, FnR**x53^=Uftt20(7);liJ^i|sg 

[0038]M4li. SlCj^LT. m^^^MiST.^ G^ CZrCt-OC^ Hg )^ <DmtiZ&-^< 

ij<D:itG^ CTi(i-OC3 H7 )4 (Dm.itlz&':5<t<D:it^mmizmXLX. 5P«g(D;S^ 
^70*'C(Z'Sofc<!:^(Cfc(t^FTIR**;^^^^ffIt20(Z<fc-5;IiJ^?^m^^-r*;(DT'fe-g>„C(7)^ICfc 

l^X. ±^tTmt. 'tti'eti. mm^miS:^.^ Gg . G3 mt*:(cfcit-5x^-^h;u$^L. *I9:I* 
M#G2 . G3 (D;g^LfzttS^cfcft•5X'<'^K;^$^LTL^'5„-eLT. it^maJX^^HHc 
^■r<:fca(-> =^^^«:^'XG2 . G3 ^#3|4T::^*X;"l^Ml 5lzmXLtzt^lzmh>^^X^<7\-Mz 

tm^o crocirl*. BtrlEM4(7)—^(DiKIS|iIllE(1 600-350001" )$t(£:^L-C^-rM5^mtl. 
[0039]M4fcJ:i;M5(Z^-rcfeaiC. ii—<7i3m^Ltz^Jiyy[-Ltz^J. &^lMt. ti—'yomtziz 

±fS.-r^(D[t. isxis^^m^ siztsi^x—'DCD^m^miSx^ g^ . G3 *^sl^(zJ5^&L. ^a<* 

C0040]a6(i. 5lz^^#jl**X3 G2 . G3 ^l^lBtlcWA-T-Sif^, 

5(osjg^±^^i±fc<b#icfcit^FTiR**x^«fit2oa)/:aij^3jsm^^-r^;(Dr% c(Dgl7!)^t>. w 

ltt>tLyrFnR**X^^fffi-20lcJ:oT^^-$i— -r-SdirA^-e^^o ItCl, ;*g^(CJ:-5^S«:-\i>ft3FHl 

W^#«±rXGi . G2 , G3 CDMA^^-lbLT*,. FnR±rx^^ffi^l+20(D;fiil^*g^lzS-^L>r. 1^*4 
tizefcy. l^*4m^bl§2~4(zfcit'5itai^-'SS;a^. ^x:7P— =i>KP— ^1 2~i4lc>E*-r^SSE 
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tti^x^^o Ltzi3<^x. mtmm<Dmf^'^<i:^)iEm^^-om.mr^x^Amr^zti3^x^^. ^lx. 
FTiRiS7.^Ami2oommmmz&'^i^x.mm^U(Dmmiii^m{^^'jTii:^cG<D^^m^ 

xi^^(Dx\mm<Dm^(DPZT^mm^mm'^mm^^<t)^'D^m^izMfS.-t^:itii^x^^o 
ioo43^'D^^)^mtimm(Djimiztsi^xit.mm(Dmm^miS7.G^ . g^. G^i}mii:^:^iti^is 

t). :itii^<Dmm^miS7.G^ , G2 . G3 $^tb€nm?4r'/ij^f 'SitB-.bfiM^cy. ^^m±m 

tv. s.m^22izm^^H^^^^mm^iS7.<D^m^m^r^:itti<x^^o cco^oiz^ ^> 
'y'<>iztsi^xmm^ti^iS7.(o^m^mm-r^::iti)<x^^(Dx\mmizj:^xmm^^^pzT 
^mm{^mm<omf^^iEWt^'ommizumT^ztti<x^^o ^^y. :^*x(D;m^(t^S)izj;&i: 

r, l^^m^bl§2'-4(D;SJt-^:^-V'JT:yACGi , CG2 . CG3 (D3lt»-Vi>:^'X;g^B#(7);SJt^$iJ 

[0044]^Lr. ilBmi (Ol|]!ifecDJ^Slzfcl,Nrii. 4t^(D^a#IS:^*XG^ . Gg . G3 tm^^ 
tL'i):^*X;g^^15(cn^R:^*X5^*fIt20$^S(tTL^^(7)-e. Htiffi:trxGi . Gg. GgCOJS/SCO^ 

m^^^iznvzLtfi<x^^tttiz^pzT^mmi!^nmiz^if^mf&<Dmm^^mzn^;ztA< 

iS(t^/-i(t-c\itiij(D^^^ji:b'xG, . G2. G^oiE-^^m^mm-r^ztti^x^^o 
coo46]$t>(z. ±iBiii (DiiiStz^j^^icfctNTfi. pzT^mmi^mmoMmizmi^^^ma) 

m^±mii7.G^ . Gg. G3$p;f^(DS5Efir'ig^^1±'5Z<l:*<r'^.pjT^(DJiflfie(DPZT3^MI«i* 

mm^wm^j:<mj&-r^(Diznmx&^o 

ioo4-7^±^(DmKDmm<Dmmizm^xit.mwL<Dmm^mii7.G^ . g^, g^om-^^m^ 

tl,-i>=fca)-ei*^f<. MZ(-^'t'J:5lC. FTIR;^*X^''*Ttt20^Sl*:^22lciS(t'g>J:5(wLT^iJ;L>o 

O^y. C(Om2(7>||]!i6(D}^^(Cfct\rtt. SJS^22(Dffi>prffi]-r-sfliJilic#mjsiMiitta)*i-3^ 
,i:^)td:^mm7r:LXl^td:l^)f}m^^H. —yj(Dl^(D^mizlt. m^iftm^6tS.i:ZSTmi'\7t< 

m-r^ti. ^n3tiR$:«'x;g^^i smzmmT^^^izi^x&^ttijiz^ myjomcDMiiz 

^lR^^ttJ-r^#ni^1^aj^l8fcctt;ccDm;b^5SMSLr/lij^J*^J5£:^^cD;^^ 

mmmm'^mtmmizLx. pzr^mm.i^mmcDmf^^n'D^it^^x^^o'^Lx. z<Dm2<Dm 
m(DBmiz^i^xit. mm(Dmm^mii7.G^ , g^, g^ f}<M-^t^Htz^m(D±^xf3^m^^^^ 

^!i^m22izni^xztii^(D^^^mis:^<D)S.'^^m^m^-r^=boxh^t)^i^.mtm 
m(0Mmizfs{f^nm^mzm7Lx.m^<D}^miz^^mi^iizmxmUi3 7.(D'^m^=^^ 

•r^:itt^X^^o ^fz. '^(D^^tiiWlW^^-^^o -ttHt^ib. J5J*:M22P*3C7)l±;^D-\l>Sl524(D;SJt 

iCcfeoTii. =^«s#B:^*xGi . G2. G^t^%^^x'':>^m\^.'t(Dt^±.\:.fzmw^^tmm^\z^ 
m.^^=E:-^--r^ztt^x^^o 

[0049]±IHt^-r^(7)3l]!ifeCDJ^^S(ZfcL^rt. ^J^SPl 97!)<FnR:b*X^Wtt20IZigltt>*l. 
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[0051] 

imG}:fS7.m'^miz-'o<Dmm^mi3 7.^mmizm?<-r^m'^.iS7.M^m<D^^^±m-^ii: 

tzt^lzmibH^:^^<7hJV(D-m'^7r:-rm-Vh^o 

im7iz(DmM<Dmmmmmm.(Dmm(Dm(Dm^WLmmiz7ik-rm-Qib^o 



[Ml] 



CG: 

CGt 
CGi 




1 -m^^^m 

22— SiC^ 
24*-S£ 

20 



[ 112 1 
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2.300 
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